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SPECIFICATION 

[TITLE OF THE INVENTION] Camera Adapter 
[ABSTRACT] 

[Object] To provide an inexpensive camera adapter which enables 
electronic image recording without impairing the size of a lens 
shutter camera. 

[Construction] An image-forming lens 34 forms, in an imaging 
element 36, a subject image of a range equivalent to a subject 
image formed on the film plane, an imaging element 36 receives 
light of the subject image formed by the image-forming lens 
34 and outputs an image signal, and a memory 39 stores the image 
signal- outputted from the imaging element 36. And, a frame 
.body comprises the image-forming lens 34, the imaging element 
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36, and the memory 39, and is freely attachable and detachable 
with respect to the camera body. Furthermore, the memory 39 
is also freely attachable and detachable with respect to the 
camera body. 

[WHAT IS CLAIMED IS;] 

[Claim 1] A camera adapter which is freely attachable and 
detachable with respect to a camera body, comprising: 

a de-magnification optical system for forming a subject image 
of a range equivalent to that of a . subject image formed on a 
film plane; 

an imaging element for receiving light of a subject image 
formed by the demagnif ication optical system and outputting 
an image signal; 

a storing means for storing the image signal outputted from 
the imaging element; and 

a frame body comprising the demagnif ication optical system, 
the imaging element, and the storing means, freely attachable' 
and detachable with respect to the camera body, wherein 

the subject image can be electrically stored. 

[Claim 2] A camera adapter which is freely attachable and 
detachable with respect to a camera, body, comprising: 

a demagnif ication optical system for forming a subject image 
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of a range equivalent to that of- a subject image formed on a 
film plane, arranged- at a position to receive a subject light 
flux from a taking lens; 

an imaging element for receiving light of a subject image 
formed by the demagnif ication optical system and outputting 
an image signal; 

a storing means for storing the image signal outputted from 
the imaging element; 

a frame body comprising the demagnif ication optical system, 
the imaging element, and the storing means and is freely 
attachable and detachable with respect to the camera body; and 

a communications means for communicating with a- control 
means within the camera '.body, provided in the frame body, 
wherein 

the subject image can be electrically stored by attaching 
the frame body to the camera body. 

[Claim 3] A camera adapter which is freely attachable and 
detachable • with respect to a camera body, comprising: 

a demagnif ication optical system for forming a subject image 
of a range equivalent to that of a subject image formed on a 
film plane, arranged at a position to receive a subject light 
flux from a taking lens; 

an imaging element for receiving light of a subject image 
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formed by- the demagnif ication- optical system and outputting 
an image .signal; 

a storing means for storing the image signal outputted from 
the imaging element; 

a communications means for communicating with a control 
•means of the camera body; 

an evacuating means for evacuating . at least one of the 
demagnif ication optical system and imaging element when a 
photographic- optical system of the camera body is collapsed 
or is retracted to shorten' the focal length; and 

a frame body in which the imaging element, ' the 
demagnif ication optical system, the storing means, the 
communications means, and the evacuating means are arranged, - 
wherein 

the subject image can be electrically stored by attaching- 
the frame body to' the camera body. 
[DETAILED DESCRIPTION OF THE INVENTION] 
[0001] 

[Field of the Invention] The present invention relates. to a 
camera adapter which makes, in an imaging device .such as a 
camera, photography using a silver salt film and .electronic 
image, recording freely switchable. 
[0002] 
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[Prior Arts] Priorly, techniques related to electronic still 
cameras which convert photographic images to electric signals 
by means of photoelectric transducers and store the same on 
various recording media have been disclosed.- Moreover, 
techniques by which'the rear cover of a camera using a silver 
salt film is removed, a unit having an electronic imaging 
element is attached in place to use the camera as an electronic 
still camera have also been proposed. 

[0003] As an example thereof, in Japanese Unexamined Patent 
Publication No. Hei-2-27 6375, a technique related to u a camera 
.capable of selecting two recording methods" has been disclosed, 
which selects a. photographic recording method according to the 
date and time of photography by selecting either a first body, 
portion including an imaging element, an electric circuit 
system, and a magnetic recording device and a second body 
portion which can incorporate .a silver salt film and making 
the same freely attachable and detachable. 

[0004] Furthermore, in Japanese Unexamined Patent Publication 
No. Hei-4-373367, a technique related to "an electronic imaging 
back" has been disclosed, which can carry out electronic 
photography in a manner attached' to a camera body, without the 
necessity of a correcting photographic optical system or a 
correcting finder optical system for electronic images, by 
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providing the photoelectric transducer-imaging element with 
an imaging plane of a size approximately equal to an aperture 
size of the camera body using a silver salt film. 
[0005] 

[Problems to be Solved by the Invention] However , in • the 
technique disclosed by the above-described Japanese 
Unexamined Patent Publication No. Hei-2-276375, since 
replacement in body units is necessary between the. silver film 
and electronic images, the costs become expensive. 
Furthermore, in the above-described Japanese Unexamined 
Patent Publication No. Hei-4-373367, since it is -necessary to 
equalize the imaging element to the aperture size of the silver 
salt film, the costs become very expensive. 
[0006] The present invention has been made in view of the 
above^described problems, and an object thereof is to provide 
an inexpensive camera adapter .which enables electronic image 
recording without impairing the size of a lens shutter camera. 
[0007] 

[Means for solving the Problems] In order to . achieve the 
above-described object, a camera adapter according to a first 
embodiment of the present invention comprises;, in a camera 
adapter which is freely attachable and detachable with respect 
to a camera body, a demagnif ication optical system for forming 
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a subject image of a range equivalent to that of a. subject image 
formed on a film plane; an imaging element for receiving light 
of a subject image formed by the demagnif ication optical system 
and outputting an image signal; a storing means for storing 
the image signal outputted from the imaging element; and a frame 
body comprising the demagnif ication optical system, the 
imaging element, and the storing means, freely attachable and 
detachable with respect to the camera body, wherein the subject 
image can be electrically stored. 

[0008] And, a camera adapter according to a second embodiment 
of the present invention comprises: in a camera adapter which 
is freely attachable and detachable with respect to a camera 
body, a demagnif ication optical system for forming a subject 
image of a range equivalent to that of a subject image formed 
on a film plane, arranged at a position to receive a subject 
light flux from a taking lens; an imaging element for receiving 
light of a subject image formed by the demagnif ication optical 
system and outputting an image signal; a storing means for 
storing the image signal outputted from the imaging element; 
a frame body comprising the demagnif ication optical system, 
the imaging element, and the. storing means and . is freely 
attachable and detachable with respect to the camera body; and 
a communications means for communicating with a control means 
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within the camera body, provided' in the frame body, ■ wherein 
the subject image can be electrically stored by attaching the 
frame body to the" camera body. 

[0009] A camera adapter according to a third embodiment of 
the present invention comprises: in a camera adapter which is 
. freely attachable and detachable with respect to a camera body, 
a demagnif ication optical system for forming a subject image 
of a range equivalent to that of a subject image formed on a 
film plane, arranged at a position to receive a subject light 
flux from a taking lens; an imaging element for receiving light 
of a subject image formed by the demagnif ication optical system 
and outputting an image signal; a storing means for storing 
the image signal outputted from the imaging element; a 
communications means for communicating with a control means 
.of the camera body; an evacuating means for evacuating at least 
one of the demagnif ication optical system and imaging element 
when a photographic optical system of the camera body is 
collapsed or is retracted to shorten the focal length; and a 
frame body in which the imaging element, the demagnif ication 
optical system, the storing means, the communications means, 
and the evacuating means are arranged, wherein the subject 
image can be electrically- stored by attaching the frame body 
to the camera body. 
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[0010] 

' [Actions] Namely, in the -camera adapter according to the first 
embodiment of the present invention, the demagnif ication. 
optical system forms a subject image of a range equivalent to 
a subject image formed on the film plane, the imaging element 
receives light of a subject image formed by the demagni f ication 
optical system and outputs an image signal, and the storing 
means stores the image signal outputted from the imaging' 
element . The frame body comprises, the demagni f ication optical 
system, the imaging element, and the storing means, and is 
'freely attachable and detachable with respect to the camera 
body. 

[0011] In the camera' adapter according to the second embodiment, 
the demagnif ication optical system forms a subject image of 
a range equivalent to a subject image formed on the film plane, 
the imaging .element receives light of. a subject image formed 
by the demagnif ication optical- system and outputs an image 
signal, and the storing means stores the image signal outputted 
from the imaging element. The frame body comprises the 
demagnif ication optical system, the imaging element, and the 
storing means, and is freely attachable and detachable with 
respect to the camera body. Furthermore, the communications 
means is provided in the frame body, and communicates with a 
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control means 'within the camera body . 

[0012] Furthermore, in the- camera adapter according to the 
third embodiment, the demagnif ication optical -system is 
arranged at a position to receive a subject light flux from 
a taking lens' and forms a subject image of a range equivalent 
to that of a subject image formed on a film plane, the imaging 
element receives light of a subject' image formed by the. 
demagnif ication- optical system and outputs an image signal, 
the storing means stores the image signal outputted from the 
imaging element. And, the communications means communicates 
with a control means of the. camera body, and the evacuating 
means evacuates at least one of the demagnif ication' optical 
.system and imaging element when a photographic optical system 
of the camera body is collapsed or is retracted to . shorten the 
focal. length. In the frame body, the demagnif ication optical 
system, the imaging element, and' the" storing means are 
arranged. 
[0013] 

[Embodiments] Hereinafter, embodiments of the present 
invention will be described with reference to the drawings. 
First, in Fig. 2, a construction of a camera to which a camera 
adapter of the present invention is to be attached is shown 
for description. As shown in the same drawing, positive and 
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negative, two groups of zoom lenses 1 ' and 2, a lens shutter 
3, an aperture 4, and a film 5 are arranged on an optical path 
of a subject light. To this zoom lens 1, a lens encoder 24 
is connected, and an output of this lens encoder 24 is connected 
to an input of the' lens drive circuit 23. 

[0014] Furthermore, a shutter control circuit 25 is connected 
to the lens shutter 3, and a zoom encoder 27 is connected to 
the zoom lens 2 . An output of this zoom encoder 27 is connected 
to an input of a zoom drive circuit 26, and this zoom drive 
circuit 26 is connected to the zoom lenses 1 and 2. 
[0015] Furthermore, in an observation optical system, an object 
lens. 6 of a real-image-type zoom finder, prisms 7 and 8 for 
an up-and-down and right and left inversion, and an ocular lens 
9 are respectively arranged, and via these a subject light is 
led to a photographer' s eye . 

[0016] In addition, to an auto-focusing (AF) circuit 14, an 
infrared emitting diode (JRED; Infra Red Emitting Diode) 12 
and a position detecting element (PSD) 13 are connected, and 
on an optical path of a light projected from the IRED 12, a 
light-projection lens 10 is arranged, and on an optical path 
of a reflected light of the light from a subject and at a 
position facing the PSD 13, a light-receiving lens 11 is 
arranged. An output of the AF circuit 14 is connected to inputs 
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of a protruding amount computing circuit 15 and a Flashmatic 
(EM; Flash- 'Matic) computing circuit 20. 

[0017] And, on the optical path of the subject light, a 
photo-detection element (SPD; Silicon Photo Diode) 17 is also 
arranged via an autoexposure "(AE) lens, and an output of this' 
SPD 17 is connected to an input of a control circuit 33 via 
an AE computing circuit 18. 

[0018] Furthermore, to the input of this control circuit 33, 
outputs of a release input circuit 2 8 and a zoom input circuit' 
29 as well as the protruding amount computing circuit 15 are 
connected, and an output of this control circuit 33 is connected 
to inputs of a display circuit 30, a light-emission*, control 
circuit -21,.' a lens drive circuit 23, a shutter control circuit 
25, a zoom-drive circuit 26, a magnetic recording circuit 31, 
and a film feeding circuit 32, respectively. .. 
[0019] In addition, an output of a.DX code reading circuit 19 
is connected to inputs of the AE circuit 14 and FM computing 
circuit 20, and an. output of this FM computing circuit 20 is 
connected' to an input of a strobe emitting- circuit 2 via the 
light-emission control circuit 21. 

[0020] In such a construction, a subject- image is formed on 
the film 3 via the zoom lenses 1 and 2, lens shutter 3, and 
aperture 4. At this time, the aperture 4 restricts an image 
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plane size of the film 3. And, the subject image light is, 
in the observation. optical system, led via the object lens 6, 
prisms 7 and 8 for an up-and-down and right and left inversion, 
and ocular lens 9 to a photographer's eye,' as well. 
[0021] And, an infrared light made incident, from the IRED 12 
is projected onto a subject via the projection lens 10, and 
a reflected light at this subject- is received via the 
light-receiving lens 11 by the PSD 13. The AF circuit 14 
outputs, based on an output of this PSD 13, by use of the 
principle of ' tr iangulation, a reciprocal number 1/1 of a 
subject distance 1 to the .protruding amount computing circuit 
15 and FM computing circuit 20. In the protruding amount 
computing circuit 15, a lens protruding amount is computed 
based on this reciprocal number of the subject distance 1/1 
and a focal length of • the' taking lens. 

[0022] Furthermore,, the subject light is also received by a 
SPD 1-7 via an AE lens 16, and this SPD 17 outputs. a photocurrent 
proportional to brightness of the subject to- the AEcomputing 
circuit 18. This AE computing circuit 18 determines, from an 
output signal from the DX.code reading circuit 19 and an output 
signal from the SPD 17, a shutter speed on the basis of the 
following expression (1). Here, AV denotes an aperture, TV 
denotes a shutter speed, BV denotes a subject brightness, and 
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SVF denotes a film sensitivity. 
[0023] 

EV = AV. + TV = BV + SVF . ■. . •■• (1) 

And, the FM computing circuit 20 calculates, . based on distance 
data, a strobe light-emission amount which becomes appropriate 
when the strobe is used on the basis of the following expression 

(2). Here, GV denotes a strobe light amount, DV denotes a 
subject distance,- and AVO denotes an open aperture. 

[0024] 

GV + SVF = AVO + DV • (2)- 

In addition, the light-emission control circuit 21 controls 
the light-emission amount based on the strobe light amount 
value GV calculated in the FM computing circuit 20, the lens 
drive circuit 23 drives the lens for focusing, and the lens 
encoder 24 detects a lens position. 

[0025] And, the zoom drive circuit 26 controls by driving the 
focal length of the taking lens, and the zoom encoder 27 outputs 
the focal length as required. Furthermore, the release input 
circuit 28 outputs, when an unillustrated release button is 
pressed halfway, a first release signal and outputs, when the 
same is completely pressed, a second release signal to the 
control circuit 37. 

[0026] Furthermore, the magnetic recording circuit 31 is for 
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recording magnetic. data on a magnetic recording layer provided 
outside the image plane of the film 5, and the film feeding 
circuit 32 carries out feeding such as winding and rewinding 
of the film 3. 

[0027] In a case where a camera adapter of the present invention- 
has been attached to a camera constructed as in the above, .an 
overall construction thereof is as shown in Fig. 1. Namely,, 
with an adapter portion 35 to be fitted in the camera aperture 
4, an image-forming lens 34 and an imaging element 36' are 
integrally constructed. The image-f ormihg lens 34 and imaging 
element 36 are arranged so that the adapter portion 35 is, when 
being fitted in the aperture 4, positioned on an. optical .path 
of a subject light. .And, an output of this imaging element 
'36 is connected to an input of a memory 39 via a preamplifier 
43, a signal processing circuit 44, an A/D conversion circuit 
45, an image compressing circuit 46, and a memory drive circuit 
47. 

[0028] Furthermore, a sequence circuit 37 is mutually connected 
to the camera-side control circuit 33, and is also mutually 
connected to a lens protruding amount correcting' circuit 38 
and an electronic shutter speed computing circuit 40. And, 
an output of the sequence circuit 37 is connected to inputs 
of the memory drive circuit 47, the signal processing circuit 
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44, an electronic shutter timing circuit 42, and an imaging 
element drive circuit 41. In addition, outputs of the 
electronic shutter timing circuit 42 and imaging element .drive 
circuit 41 are connected to an input of the imaging element 
36. 

[0029] In such a construction, the above-described lens 
protruding amount correcting circuit 38 is changed in the 
protruding amount of the lens 1 by insertion of the .focusing 
lens 34 even with an identical subject distance, therefore the 
lens protruding amount correcting circuit 38 calculates that 
amount and outputs the same to the sequence circuit 37. 

[0030] And, the electronic shutter speed computing circuit 40 
is changed in the full-aperture f-number of the whole • by 
insertion of the focusing lens 34 and therefore calculates, 
in consideration of a sensitivity SVC of the imaging element 
36, on the basis of the following expression (3) ,• an electronic 
shutter speed TVC at which the imaging element 36 becomes 
appropriate and outputs the same to the control circuit 37. 
[0031] 

AVC0 + TVC = BV + SVC • (3) 

Furthermore, the sequence circuit 37 takes charge of control 
of the overall camera adapter, and carries' out data 
communications with the camera-side control circuit 33. And, 
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the imaging element drive circuit 41 outputs a synchronous 
clock of the imaging element 36, and the electronic shutter 
timing circuit 42 controls electronic shutter timing. 
[0032] When a subject image is formed in the imaging element 
36 via the focusing lens 34, signals of this imaging element 
36 are amplified in the preamplifier 43 and then receive 
predetermined image signal processing in the signal processing 
circuit 44, and are converted to digital signals in the A/D 
conversion circuit 45. 

[0033]. And, these digital signals are compressed in the image 
compressing circuit 4'6 and are then stored in the memory 39 
via the memory drive circuit 47 . . Here, this memory 39 is freely 
attachable and detachable with respect to a camera adapter. 

[0034] Herein, as shown in Fig. 3, ordinarily, even a lens with 
a focal length fl is changed : in focal length by insertion of 
a camera adapter. Now, where a focal length of the focusing 
lens 34 is provided as f2 and a principal point distance between 
the zoom lens 1 and focusing lens 34 is provided as A, a composed 
focal length f is generally expressed by the following 
expression. 
[0035] 

[Numerical expression 1] 
1 1 1 A 




[0036] In this Fig. 3, since ' the focal " length becomes 
approximately 1/2, the size of the imaging element 36 also 
becomes 1/2. Here, if there were no image-forming lens 34, 
the imaging element 36 would require a size equal to the 
aperture to obtain a similar angle of view, and the costs would 
become expensive. However, the present invention has solved 
this problem as described above. 

[0037] Moreover, a mechanical layout of a camera adapter .of 
the present invention is as shown in Fig. 4. As shown in the 
same drawing, the adapter portion 35 is connected to an 
interchangeable rear cover 65 by a spring 64. And, with 
respect to a camera, this is connected by a- camera connector 
66. to enable data communications. As this camera-side 
terminal, a terminal which has been conventionally provided 
for carrying out various adjustments during- factory- shipment 
is used. Furthermore,- symbols 68 denote various integrated 
circuits, ' wherein the sequence" circuit' 37 is also included. 
And, a memory card 48 is inserted- through an insertion slot 
in the rear of the rear cover, and this is connected to a memory 
connector 67 when being inserted. 

[0038] Hereinafter, referring to a flowchart of Fig. 5, 
operations of the above-described camera will be described. 
With an operation o'f an unillustrated power switch, when 
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electric power is supplied to the control circuit 33 (step SI) , 
the control circuit 33 carries out a predetermined display on 
the display circuit 30 (step S2) . And, if there is a zoom input 
given by the zoom input circuit 29 (step S3), the control 
circuit 33 carries out zoom control by actuating the zoom drive 
circuit 26 (step 4) . And, when a first release signal is 
outputted' f rom the release input' circuit 28 (step S5) by an 
unillustrated release button pressed approximately halfway, 
the control circuit 33 carries out auto-focusing by the AF 
circuit 14 and calculates a reciprocal number 1/1 of a subject 
distance 1 by use of the principal of triangulation (steps S6 
and S7) . 

[0039] Subsequently, the protruding amount computing circuit 
15 reads out a signal of the zoom encoder 27 and computes a 
lens protruding amount based on this signal and the above- 
described 1/1 (steps S8 and S9) -. Then, photometry is carried 
out, a DX code of a film cartridge is read out by the DX code 
reading circuit 19, and based on these, AE computing by the 
AE computing circuit 18 is carried out to calculate a 
photometric value (steps S8-S12) . 

[0040] Then, if strobing is necessary (stepS13), FM computing 
by the FM computing circuit is carried out, and after a strobe 
light-emission amount 20 is determined, a shutter speed is 
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determined based on the photometric value (steps S15-S17) . 
In contrast thereto, if strobing is unnecessary, a shutter 
speed is promptly determined (step S14).. 

[0041] Thus, when . the unillustrated release button is 
completely pressed and a second release signal is outputted 
to the- control circuit 33 from the release input circuit 28 
(step S18) , the lens drive circuit 23 makes the lens 1 protrude 
based .on the protruding amount determined in advance, and the 
lens shutter 3 is opened to expose the film 5 until a timer 
counts up, namely, for a predetermined time. At this time, 
in a case where the strobe is used/ after strobe emitting by 
a strobe emitting circuit. 22, the lens shutter 3 is closed 
(steps S19-S25) . Subsequently, the lens is- reset, and after 
the film 5 is wound by one frame by the film feeding circuit 
.32, magnetic recording is carried out on a magnetic recording 
layer of an image plane of this film, and all operations .are 
ended (steps S26-S28) . 

[0042] Next, referring to a flowchart of Fig. 6, operations 
in a. case where a camera adapter has been attached to the 
above-described camera will be described. With. an operation 
of the unillustrated power switch, when electric power is 
supplied to the control circuit 33 and sequence circuit 37 (step 
S101) , the camera adapter-side sequence circuit 37. carries out 
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data communications with the camera-side control circuit 3, 
and the camera-side control circuit 33 recognizes an attachment 
of the camera adapter (step S102) . 

[0043] The camera-side control circuit 33 transmits, to the 
camera adapter-side sequence circuit 37, focal length data, 
full-aperture f-number data, other correcting data, and zoom 
inhibiting region data. This zoom inhibiting data is data to 
be used if an unusable zoom region occurs as a result of an 
attachment of; the image-forming lens 34 (steps S103-S107) . 
Subsequently, if there is a. zoom input given by the zoom input 
circuit 29, zoom control is carried out only when it is not 
in the above-described zoom inhibiting region, and if it is 
in the above-described zoom inhibiting region, zooming is 
stopped and warning is given to the display circuit 30. And, 
if there is no zoom input, zooming is stopped (steps S108- 
S114).. 

[0044] And, when the unillustrated release button is pressed 
approximately halfway and a first release signal is outputted 
from the release input circuit 28 to the control circuit 33 
(step S110)-, an AF operation by the AF circuit 14 is' carried 
out (step S115) , a reciprocal number 1/1 of a subject distance' 
1 is calculated (step S116), a signal of the zoom encoder 27 . 
is read out (step S117) , a focal length fl is calculated (step ' 
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S118), photometry is carried out to calculate a subject 
brightness BV (step S119)', and the control circuit 33 transmits 
the 1/1, focal length fl, and subject brightness BV to the 
sequence circuit 37 of theadapter (step S120) . 
[0045] Subsequently, at the camera adapter side, the lens 
protruding amount correcting circuit .38 calculates a lens 
protruding amount based on the above-described 1/1 and focal 
length fl (step S121) . Herein, description will be given of 
this computing with reference to Fig. 7. Generally, when a 
lens with a focal length fl is focused on a subject positioned 
at a distance 1 by protruding the whole, a lens protruding 
amount K from an infinity position is expressed by the following 
expression (5) . 
[0046] • 

[Numerical expression 2] 
w fl 2 

K = — m ...(5) 

In addition, if, 'in terms of zoom lenses, a longitudinal 
magnification of the first group with respect to a film plane 
is p 2 , a lens protruding amount K is expressed by the following, 
expression ( 6) . . 
[0047] 

[Numerical expression 3] 
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K = — x- ... (6 , 

And, with the image- forming lens 34 inserted, the above- 
described expression (6) becomes the following expression (7). 
[0048]. 

[Numerical expression 4] 

v fi- 2 i 

K = — .-(7) 

[0049] Herein, f denotes a composite focal length of the 
above-described expression (4), and p 2 denotes a longitudinal 
magnification after composition . As such, the lens protruding 
amount is corrected. Subsequently, necessity of strobing is 
judged based on the subject brightness BV, and if strobing is 
necessary, an FM correcting operation -is executed by the FM 
computing circuit 20, a strobe light-emission amount is 
determined by the strobe' emitting circuit 22, an electronic 
shutter speed is determined, and a mechanical shutter speed 
is determined. On the other hand, if strobing is unnecessary, 
an electronic shutter speed is determined, and a mechanical 
shutter speed is determined. The above-described electronic 
shutter speed is obtained by the above-described expression 
(3) , and it is necessary to set the above-described mechanical 
shutter speed slightly longer than the electronic shutter speed. 
The lens protruding amount, mechanical shutter speed, and 
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strobe light-emission amount are transmitted to the camera side 
(steps S122-S129) . 

[0050] Thus, when the unillustrated release button is- 
completely pressed and a second release signal is outputted 
from the release input circuit 28 to the control circuit 33, 
lens protrusion is carried out, and the mechanical shutter is 
opened. When the data is transmitted to the camera adapter, 
the electronic shutter is. opened, and the electronic shutter" 
is closed after a predetermined time. At this time, if 
strobing is necessary, the strobe is emitted (steps S130-S140) . 
[0051] Furthermore, after an elapse. of a predetermined time 
(step S141) , the mechanical shutter is closed, the lens is reset, 
and all operations are ended (steps SI 42 and S143) . In the 
above, a description has been given of constructions and 
operations of a camera and a camera adapter. Now, description 
will be given of a monitor device for confirming image data 
stored in the memory 39 in a condition where a camera adapter 
has actually been attached with reference to Fig. 8. 
[0052] As shown in this Fig. 8, when the memory 39 is connected 
to a monitor device, digital signals thereof are "read out by 
a memory drive circuit 49. And, the compressed digital signals 
are restored (expanded) by an image restoring circuit 50, are 
converted to analog signals in a D/A conversion circuit 51, 
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and are outputted to a monitor 53 via a monitor drive circuit 
52, and thus an image is displayed on the monitor 53. At this 
time, a frame number, etc., is instructed by an input circuit 
54, and operation of the whole is controlled by a control 
portion 55'. 

[0053] -Lastly, description will be given of a modification of 
the' aforementioned camera adapter with reference to Fig. 9. 
A camera adapter according to this modification has been made 
while considering a' breakage prevention when a ' lens is 
retracted to collapse a camera. 

[0054] Namely, a positioning portion 62 fitted in the aperture 
4 and a shift frame 63 are fitted in the optical axis direction. 
An image-forming. lens 34 and an imaging element 36 are disposed 
therein. A spring 64 is provided between the shift frame 63 
and rear cover 65 and couples' these to each other. 
[0055] Therefore, when the taking lens is collapsed from a 
condition shown in Fig. 9(b) to a condition shown in Fig. 9(a), 
the shift frame 63 is pushed by a frame 61 of a zoom lens 2 
of the two groups and is retracted, breakage of either can be 
prevented from occurring. 

[0056] As has been described in detail, according to a camera 
adapter of the present invention, an inexpensive camera adapter 
can be provided without impairing the size of a lens shutter 
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camera. Here, according to the above-described embodiments 
of the present invention, constructions as in the following 
can be obtained.. 

(1) A camera adapter which has: an imaging element for forming 
a subject image; a demagnif ication optical system for making 
the. imaging element form an image of a region almost equivalent 
to a region which a photographic" optical system of a silver 
salt film camera can photograph; a storing means for storing 
an output of the imaging element; a communications means for 
data communications with the silver salt film camera; and a 
frame body in which the imaging element, the demagnif ication 
optical system, the storing means, and the communications means 
are arranged, and which is capable of electrically recording 
a subject image by attaching the frame body to the silver salt 
film camera. 

(2) A camera adapter which has: an imaging element for forming 
a subject image; a demagnif ication optical system which is, 
for making the imaging element form an image of a region almost 
equivalent to a region which a photographic optical system of 
a silver salt film camera can photograph, inserted behind the 
photographic optical system; a storing means for storing an 
output of the imaging element; a communications means for data 
communications with a CPU of the silver salt film .camera; and 
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a frame body in which the imaging element, the demagnif ication 
optical system, the storing means, and the communications means 
are arranged and which is constructed so as to insert the 
demagnif ication optical system through an aperture of the 
silver salt film camera, and which is capable of electrically 
recording a subject, image by attaching the frame body to the 
•silver salt film camera. 
(3) A camera adapter which has: an imaging element for forming 
a subject image; a- demagnif ication optical system which - is, 
for making the imaging element form an image of a region almost 
equivalent to a region which a photographic optical system of 
a silver salt film camera can photograph, inserted behind the 
photographic optical system; a storing means for storing an 
output of the imaging element; a communications means which 
is for data communications with a CPU of the silver salt film 
camera and whose communications contents are related to a focus 
adjustment and an- exposure adjustment resulting from insertion 
of the demagnif ication optical system; and a frame body in which 
the imaging element, the demagnif ication optical system, the 
storing means, and the communications means are arranged and 
which is constructed so as to insert the demagnif ication 
optical system through an aperture of the silver salt film 
camera, and which is capable of electrically recording a 
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subject image by attaching the frame body to the silver salt 
film camera. 

(4) A camera adapter which has: an imaging element for forming 
a subject image; a demagnif ication optical system which is, 
for making the imaging element form an image of a region almost 
equivalent to a region which a photographic optical system of 
a silver salt film camera can photograph, inserted behind the 
photographic optical system; a storing means. for storing an 
output of the imaging element; a communications means which 
is for data communications with a CPU of the silver salt film 
.camera and whose communications contents are related to a 
change in the lens protruding amount resulting from insertion 
of the demagnif ication optical system; and a frame 'body in which 
the imaging, element, the demagnif ication optical system, the 
storing means, and the communications means are arranged and 
which is constructed so as to insert the demagnif ication 
optical system through an aperture of the silver salt film 
camera, and which is capable of electrically recording a 
subject image by attaching the frame body to the silver salt 
film camera. 

(5) A camera adapter which has: an imaging element for forming 
•a subject image; a demagnif ication optical system which is, 
for making the imaging element form an image- of a region almost 
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equivalent to a region which a photographic optical system of 
a silver salt film camera, can photograph, inserted behind the 
photographic optical system; a storing means for storing an 
output of the imaging element; a communications means which 
carries out data communications with a CPU of the silver salt 
film camera by use of an input/output terminal used for 
adjustments during factory shipment of the silver salt film 
camera; and a frame body in which the imaging element, the 
demagnif ication optical system, the- storing means, and the 
communications means are arranged and which is constructed so 
as to insert the demagnif ication optical system through an 
aperture of the silver salt film camera, and which is capable 
of electrically recording a subject image by attaching the 
frame body to the silver salt film camera. 

(6) A camera adapter which has: an imaging element for forming 
a subject image; a demagnif ication optical system which is, 
for making the imaging element form an image of a region almost 
equivalent to a region which a photographic optical system of 
a silver salt film camera can photograph, inserted behind the 
photographic optical system; a storing means for storing an 
output of the imaging element; a communications means for data 
communications with a CPU of. the silver salt film camera; an 
evacuating means for evacuating at least one of the- 
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demagnif ication optical system and imaging element when the 
photographic optical system of the silver salt film camera is 
collapsed or is retracted to shorten the focal length; and a 
frame body in which the imaging element, the demagnif ication 
optical system, the storing means, the communications means, 
and the comparison means are arranged and which is constructed 
so as to insert the demagnif ication optical system through an 
aperture of the silver salt film camera, and which is capable 
of electrically recording a subject image by attaching the 
frame body to the silver salt film camera. 
[0057] 

[Effects of the Invention] According to the present invention, 
a camera adapter which enables electronic image recording- 
without impairing the size of a lens shutter camera .can be 
provided. 

[BRIEF DESCRIPTION OF THE DRAWINGS] 

[ Fig . 1 ] A view showing an overall construction' in a case where 
a camera adapter of the present invention has been attached. 

[Fig. 2] A view'showing a camera to which a camera adapter of 
the present invention is to be attached. 

[Fig. 3] Views showing a condition where focal length is changed 
by an attachment of a camera adapter. 

[Fig. 4] A view showing a mechanical layout of a camera adapter 
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of the present invention. 

[Fig. 5] A flowchart showing operations in a case where no 
camera adapter has been attached to a camera. 
[Fig. 6] A flowchart showing operations in a case where a camera 
adapter has been attached to a camera. 

[Fig. 7] Diagrams for explaining, computing of a lens protruding 
amount based on 1/1 and focal length fl by .the lens protruding 
amount correcting circuit 30. 

[Fig. 8] A view showing a construction of a monitor device to 

confirm image data stored in a memory 39 in a condition where 

a camera adapter has been actually attached. 

[Fig. 9] Views showing a construction of an improved example 

of a camera adapter. 

[Description of Symbols] 

1, 2 ... zoom lens, 3 ... lens shutter, 4 ... aperture, 5 ... film, 
6 ... object lens, 7, 8 ... prism, 9 ... ocular lens,. 10 ... 
light-projection lens, 11 ... light-receiving lens, 12 ... IRED, 
13 ... PSD, 14 ... AF circuit, 15 ... protruding amount computing, 
circuit, 16 ... AE lens, 17 ... SPD, 18 ... AE computing circuit, 
19 ... DX code reading circuit, 20 ... FM computing circuit, 21 
... light-emission control circuit, 22 ... strobe emitting circuit, 
23 ... lens drive circuit, 24 ... lens encoder, 25 ... shutter control 
circuit, 26... zoom drive circuit , 27... zoom encoder, 28 ... release 
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input circuit, 29 ... zoom input circuit, 30 ... display circuit, 
31 ... magnetic recording circuit, 32 ... film feeding circuit, 
33 ... control circuit. 
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[Fig. 1] 

14 AF circuit 

15 Protruding amount computing circuit 

18 AE computing circuit 

20 FM computing circuit 

22 Strobe emitting circuit 

21 Light-emission control circuit 

24 Lens encoder 

23 Lens drive circuit 

25 Shutter control circuit 

26 Zoom drive circuit 

27 Zoom encoder 

19 DX code reading circuit 

30 Display circuit 

28 Release input circuit 

29 Zoom input circuit 
33 Control circuit 

31 Magnetic recording circuit 

32 Film feeding circuit 

37 Sequence circuit 

38 Lens protruding amount correcting circuit 
40 Electronic shutter speed computing circuit 
43 Preamplifier 



44 Signal processing circuit 

45 A/D conversion circuit 

46 Image compressing circuit 

47 Memory drive circuit 
39 Memory 

42 Electronic shutter timing circuit 
41 Imaging element drive circuit 



[Fig- 2] 

14 AF circuit 

15 Protruding amount computing circuit 

18 AE computing circuit 

20 FM computing circuit 

22 Strobe emitting circuit 

21 Light-emission control circuit 

24 Lens encoder 

23 Lens drive circuit 

25 Shutter control circuit 

26 Zoom drive circuit 

27 Zoom encoder 

19 DX code reading circuit 
30 Display circuit 

28 Release input circuit 



29 Zoom input circuit 
33 Control circuit 

31 Magnetic recording circuit 

32 Film feeding circuit 

[Fig. 7] (a) (b) 
Protruding amount 
(Subject distance) 

[Fig. 5] 

51 Power ON 

52 Display ON 

53 Zoom input exists. 

54 Zoom control 

55 IRON 

56 AF operation 

57 1/1 calculation 

58 Zoom encoder read-out 

59 Lens protruding amount computing 

510 Photometry 

511 DX code read-out 

512 AE computing 

513 Strobe is necessary. 



514 Shutter speed determination 

515 FM computing 

516 Strobe light-emission amount determination 

517 Shutter speed determination 

518 2RON 

519 Lens protrusion 

520 Shutter opening 

521 Timer set start 

522 Timer count-up 

523 Strobe exists. 

524 Strobe light-emission control 

525 Shutter opening 

526 Lens reset 

527 Film feeding 

528 Magnetic recording 

[Fig. 6] 

5101 Power ON 

5102 Adapter exists. 
Conventional camera 

5103 Display ON 

5104 Focal length data transmission 

5105 Full-aperture FN transmission 




5106 Other correcting data transmission 

5107 Zoom inhibiting data transmission 

5108 Zoom input exists. 

5109 Zoom stop 
S1101RON 

51 11 Zoom inhibiting region 

5112 Zoom control 

5113 Zoom stop 
Si 14 Warning 

51 1 5 AF operation 

51 16 1/1 calculation 

5117 Zoom encoder read-out 

5118 Focal length calculation 

5119 Photometry 

5120 Transmission of 1/1 data, focal length, and photometric value 

5121 Lens protruding amount correcting operation 

51 22 Strobe is necessary. 

5123 Electronic shutter speed determination 

51 24 Mechanical shutter speed determination 

5125 Transmission of lens protruding amount, mechanical shutter speed, 
strobe light-emission amount 

5126 FM correcting operation 

5127 Strobe light-emission amount determination 



5128 Electronic shutter speed determination 

5129 Mechanical shutter speed determination 

5130 2RON 

51 31 Lens protrusion 

5132 Mechanical shutter opening 

5133 Timer 2 set start 

5134 Mechanical shutter opening 
Signal transmission 

5135 Electronic shutter opening 

5136 Timer 1 set start 

5137 Timer 1 count-up 

51 38 Strobe exists. 

5139 Strobe radiation 

5140 Electronic shutter closing 

5141 Timer 2 count-up 

5142 Mechanical shutter closing 

5143 Lens reset 

[Fig. 8] 

48 Memory 

49 Memory drive circuit 

50 Image restoring circuit 

51 D/A conversion circuit 



52 Monitor drive circuit 

53 Monitor 

55 Control portion 

54 Input circuit 
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upper end 64 of the crank portion 62.7 of the support plate 
61. This lums (he support plate $1 towards its retracted 
position against the spring force of ihe spring 66 Before the 
earn plate 123 reaches ill retraced position, the image 
pick-up unit 21 is moved off ibe photographing optical path 5 
as shown by two-dot chain lines in FIG 4 Tbc cam plate 
123 is provided with a slit 123d in which part of (he image 
pick-up unit 21 cao move so as not to interfere with the cam 
pJatu 123 when it moves lu its retracted position. 

Rotation of the 200m motor 06 in the retracting direction |Q 
causes ;hc rear barret 104 and the rear iens group 12 lo 
retreat towards their retracted positions previously occupied 
by the image pick-up unit 21 (refer 10 RG 1C) 

Rotation of Ihc zoom motor U6 in the advancing direc- 
tion causes the rear barrel 104 and the rear lens group L2 lo l5 
move forwardly, which causes the cam plate 123 to move 
towards toe teJcpfioto extremity position thereof, i e , in a 
direction apart from Ihc barrel block 101 The movement of 
the cam piate 123 in this direction moves tbc pusher 123c 
away from tbc upper end 64 of (he crank portion 62a of the , Q 
support plate 61. This causes the support plate 61 co turn 
towards its photographing position through the spring force 
of the spring 66. Further movement of (he cam plate 123 
causes the image pick-up unit 21 to move into the photo- 
graphic optical path, where (he rear bond 104 and the rear ^ 
lens group 12 are already absent When the cam plate 123 
readies its wide-angle extremity position, tlx: pusher 123c 
leaves the upper end 64 of the crank portion 62a 
Consequently, the spring 66 brings the support plate 61 into 
contact with the locating pin 67 While the zoom lens 11 is M 
driven lo effect zooming and focusing, the cam piate 123 
moves within a range where its pusher 123c is apart from the 
upper end 64 of (he crank portion 62rt, .so that the image 
pick-up unit 21 remains in the photographing position, 
where tbc spring 66 holds the support plate 61 to contact the l$ 
locating pin 67. 

After the power switch (not shown) of ihc camera sJwwn 
in RG. 4 is turned oil, Ihc zoom motor 116 rotates in Ihe 
retracting direction to retract the lens barrels 103 and 104 At 
the same time, the cam plate 123 slides in ihc retracting ^ 
direction This first (urns ihc support plate 61 loward its 
retracted position to move the image pick-up unit 21 out ot 
the photographing optical path After the image pick-up unit 
21 moves off ihc photographing optical path, ihc rear barrel 
104 moves into the position previously occupied by the 45 
image pick-up unit 21 Consequently, the rear end of the rear 
harrel 104 or the rear lens group L2 moves rearwardly to a 
position close 10 the incer surface 13 of the camera body (sec 
FIG 1(C)) 

As can be understood from the foregoing, according to the 50 
digital camera to which the present invention is applied, 
when the photographic lens retreats in the camera body, the 
image pick-up unit 21, which is positioned behind tbc 
photographic lens, is moved out of the photographic optical 
path :n secure the space behind the leas in which the rear end 55 
of the photographic lens can further retreat It is therefore 
possible to reduce the thickness of the camera body, or 
lengthen the movable lens barrel in order to increase tbc 
zoom ratio 

(n each of the first and second embodiments, although the $0 
image pick-up unit 21 is secured to the support plate (41 or 
61) which is pivoted about the shaft (43 or 63) extending 
parallel to the optical axis 0 so as to move thu image pick-up 
unit 21 into and out 0/ the photographic optical path, the 
image pick-up unit 21 can be guided in a direction perpen- $5 
dicular to the optical axis so as to be driven to linearly move 
into md out of the photographic optical path 
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in each of the first and second embodiments, the zoom 
lens U and the image pick-tip unit 21 ean be driven by 
different motive power sources 

Obvious changes may he made in the specific embodi- 
ments of Ihc present invention described herein, such modi- 
fications being within the spirit and scope of (be invention 
ciuimcti ll is indicated thai ail matter contained herein is 
illustrative and- docs aot limit ihc scope of the present 
iovcntioQ 

• What is claimed is: 

1 A digital camera comprising: 

a photographic less movable along an optical axis thereof 
between a retraced position and a photographing posi- 
tion in front of said retraced position; 

image pick-up device on which an object image is formed 
through said photographic lcns f said image pick-up 
device being guided to be movable between a first 
position where said image pidc?up device is positioned 
in a photographic optical path of said photographic lens 
behind said photographic iens and a second pavilion 
where said image pick-up device is positioned out of 
said photographic optical path; and 

1 mechanism for moving said image pick-up device 
between said first position and said second position, 
wherein said moving mechanism moves said image 
pick-up device to said 5rst position when said photo- 
graphic lens is moved from said retracted position to 
said photographing position, and wherein said moving 
mechanism moves said image pick-up device to said 
second position when said photographic lens is moved 
from said photographing position lo said retracted 
position. 

2 llsc digital camera according to claim 1,. wherein said 
image pick-up device is guided in a direction perpendicular 
10 said optical axis 

3 The digital camera according to claim t, wherein said 
moving mechanism moves said image pick-up device from 
said first position to said second position before suid pho- 
:cgraphic lens reaches said retracted position. 

4. The digital camera according lo claim 3, wherein a rear 
end of said photographic iens moves into a space previously 
occupied by said image pick-up *dcvtcc when said photo- 
graphic lens moves from said photographing position to LI 
said retracted position 

5 The digital camera according to claim 1, wherein said 
moving mechanism comprises a support plate to which ihc 
image pick-up device is secured, said support plate being 
pivoted about a shaft secured to a body of said digital camera 
so (hat said image pick-tip device is movable between said 
first position and said second position. 

6. The digilai camera according 10 claim 5, wherein said 
shaft extends parallel to said optical axis 

7. The digital camera according to claim 1, wherein said 
photographic lens comprises: 

.1 lens barrel movable along said optical axis between said 
retracted position and said photographing position; and 

a photographic optical system comprising a front lens 
group and a, rear lens group, at least said rear lens group 
being supported by said movable lens barrel; 

wherein said moving mechanism further comprises an 
interlocking mechanism, provided between said image 
pick-up device and said movable lens barrel, for mov- 
ing said image pick-up device between said first posi- 
tion and said second position in association with the 
movement of said movable leas harrel between said 
photographing position and said retracted position 
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10. fncwl The method according to claim 

U. wherein the nluralitv "f optical elements 
includes an imnf . e nick-on a £^i£S ? nri i ^"ztiiv of 
lenses, 



20. fncw^ 



The method recording to claim 



19. wherein ihr image pi ek.up device is a 
chnrgc-cntipled device, 

21. fnew\ [hg gttlllSd according tp claim 
J4, rurrher co mprising moving a finder in 
^ociation with movem ent of the barrel withip ifa 
niuTalitv of photograp hic positions. 

22. f new) Ihs methQd according to claim 
U. wherein \ fa plurality of photographic positions 
comprises a zoom range. 

23. (new! A method fo r oncratinca 
camera havi ng barrel and a polity of imaging 
elements, the rrnyhnd comprising: 

moving the bjrn»| ^lono an optical axis 
^enveen anjj including 3 plurality of photographic 
positions apo 1 least one ™<iiinn in which no 
photograph can he taken; 

positioning j " gf the imaging elements^ 
along the optical axis w jagfl the barrel is in one of 
the plurality nf photograph^ *"«ttions: and 

p ositioning fit jeast one im aging element 
of the plurality npmnginq elements om of the 
optical ax> and .it least another imapinn element or 
ihe plurality of imaging , *|ements alone the onficai 
nxis. such t* ™' ^ le»t a n^ynp, nf the at least one 
imaging elem ent inri .it least n portion of the at (cast 
mother imag jnrr Moment are located along a plane 
which is L»en i -T n(lv neroe ndietilnr to the optical axts, 
when ihe ftpn-el is in th e nt least one position in 
whicfr no photograp h can be taken, 

24, (new) The method according to claim 
wherein ihe .it lea* *, one imaging element is an 

imn^e pick-un device, 

25. fnew) The method according to claim 
->d t wherein ihe imagf piri^up device is a 
chnrge^crnmled device. 



26. (new) 



The methoci nrenrriing to claim 



73. wherein plurality of imntring elements 
includes at least one lens a nd ™ image nick-'jo 
device. 



Jiiew} 



Tjie method According to claim 
26. wherein rhc jmnge pick-up device is a 
charge-counled device, 

23. (new) The method ^ydine to claim 

13. wherein thg plurality oj imping, elements 
includes an ima ge nick-un rjevice and a plurality of 



29. [new} The method according ip-claim, 
2S wherein ||b image nick-<in device is a 
^nrTT^VT?^ device. 

30. fnew\ The method according to claim 
22. further comprising , moving a finder in 
association with movement of the barrel within the 
plurality o f nhotogranhic positions, 

11. fnew> The method a ccording to claim 

T } , wherein ihe plurality nf photographic positions 
comprise ^ a mom rangg. 
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S. The digiial camera according to claim a. wherein said 
moving mechanism timber comprises a spring for continu- 
ously urging said support piatc in a direcion to move said 
image nick-up device lo said first position 

9 The digital camera accoiding to claim 5, wherein saio 
photographic lens is a motor-driven zoom lens, said moving 
mechanism further comprises: 
a cam plate guided in a direction perpendicular to the 
optical axis, said cam plate being moved in association 
with the movement ot* said photographic lens; and !0 
an interlocking mechanism, provided between said image 
pick-up device and said cam plate, for moving said 
image pick-up device between said first position and 
said second position in association with the movement 
of said cam plate. 

10. The digital camera according to. claim 9, further 
comprising: 

a zoom finder which varies a magoincaiiao (hereof in 
associauoa of the variation of i tocaj length of said 2Q 
photographic lens, said zoom finder comprising at least 
one movable lens group having a follower, 

wherein said cam plate comprises a cam slot in which said 
follower is attcd. 

11. The digital camera according to ciaim 10, further 23 
comprising: 

a strobe which varies an angle of iUuminaUoo thereof in 
association of said variation of said focai length of said 
photographic lens, said strobe comprising a movable 
light emitting unit baving a second follower. 



wherein said cam plate comprises a second cam slot io 
which said second follower is Otted 

12. The digitai camera according to claim 7, wherein said 
moving mechanism further comprises a support plate to 
which the image pick-up device is secured, said support 

• plate being pivoted about a shaft secured to a body of said 
digital camera so tiiat said image oick-up device is movable 
between said first position and said second position, 
I wherein said interlocking mechanism comprises: 

a link bar pivoted about a shaft secured to said camera 
body, one end of said link bar having a follower, the 
other end of said link bar engaging with said support 
plate; and 

1 a cam groove formed 00 ssid movable lens barrel, said 
follower being 6ued in said cam groove. 

13. A digital camera having a retractable photographic 
[ens, comprising: — 

an image pidc-up device on which an object image is 

focused through said photographic lens; and 
a mechanism for positioning said image pick-up device in 
a photographic optical path of said photographic lens 
behind said photographic lens when a power switch of 
said digital camera is turned ON, and for positioning 
said image pick-up device out of said photographic 
optica] path when said power switch is turned OFF. 



Id. fnew) A method for operating a camera hnving a 
barrel and n plurality of nmical elements, the method 
comprising: 

moving the bnrrei alon e an optical axis 
between and including a niuTalit v or' photographic 
positions and at least one positio n in which no 
photograph can he taken: 

positioning all of the optic al elements along 
the optical axis when the barrel is in one of the 
plurality of photographic positions: and 

positioning at least one optical el ement of 
the nluraihv of optical elements o ut of the optical axis 
and at leasr another optical elem ent of the plurality of 
optical elements nlons the ontical axis, such ihnc M 
least a jortion of the at least one o ptical element and 
at least a por tion of ihe at least nnother optical 
element are located along a plane which is generally 
perpendicular to the optical axis, when the barrel is in 
the at least one position in which no photog raph can 
be taken. 

15. [flgwj The method according to claim 

14. wherein the at least one optical element is an 
image nick-up device. 

16. [new} The method a ccording to claim 

1 5. wherein the image pickup device is a 
charge -coupled device. 



1 7. f new* The method according to claim M 

wherein the nlutalitv of r >pticai dements includes at 
least one lens and an image oic fr-iip device. 



1 3. f new) The method according to claim 

17, wherein the image nick-tin device is a 
ch l afs:<ouplcq• device. 
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upper end 64 of the crank portion 62n of the support plate 
61 This turns the support plate 6i towards its retracted 
posiiioa against (he spring farce of the spring 66 Before the 
cam plate 123 reaches its retracted position, the image 
pick-up unit 21 is moved off the photographing optical path 
as shown by two-dot chain lines in PIG. 4 The cam plate 
123 is provided with i sill 123d in which pad of the image 
pidc-up unit 21 cao move so as ooi to interfere with the cam 
plate 123 when il moves to its retracted pusition. ' 

Rotation of the zoom motor U6 in the retracting direction . Q 
causes the rear barrel 104 and the rear lens group 12 to 
retreat towards their retracted rroitinas previously occupied 
by the image pick-up unit 21 (refer to ?1G 1Q. 

Rotation of the zoom motor U6 in the advancing direc- 
tion causes the rear barrel 104 and the rear lens group L2 to 15 
move forwardly, which causes the cam plate 123 to move 
towards Ibc tolephoto extremity position thereof, i e , in a 
direction apart from the barrel block 101 The movement or 
the cam plate 123 in this direction moves the pusher U3c 
away {rorn the upper cod 64 of the crank portion 62a of the ^ 
support plate 61. This causes the support plate 61 to turn 
towards its photographing position through the spring force 
of the spring 66. Further movement of the cam plate 123 
causes the image pick-up unit 21 to move Into the photo- 
graphic optical path, where the rear barrel 104 and the rear 1J5 
lens group L2 are already absent When tbc cam plate 123 
reaches its wide-angle extremity position, the pusher 123c 
leaves the upper end 64 of the crank portion 62a 
Consequently, the spring 66 brings the support plate 61 into 
contact with the locating pin 67. While the zoom lens II is , 0 
driven to effect zooming and focusing, the cam plate 123 
moves within a range where its pusher 123c is apart from the 
upper end 64 of the crank portion 62a, so that the image 
oick-up unit 21 remains in the photographing position. 



[n each of the first and second embodiments, the zoom 
tens U and the image pick-up unit 21 can be driven by 
different motive power sources 

Obvious changes may he made in the specific embodi- 
ments of the present invention oescribed herein, such modi- 
fications being within the spirit and scope of the invention 
claimed it is indicated thai aU mailer contained herein is 
illustrative and does not b'mit the scope of the present 
invention 
What is claimed is: 
1 A digital camera comprising; 
a rjhotogfapiiic lens movable along an optical axis thereof 
between a retracted position and a photographing posi- 
tion in front of said retracted position; 
image pidc-uo device on which an object image is formed 
through said photographic lens, said image pick-up- 
device being guided to be movable between a first 
posilinn where said image pidc-up device is positioned 
in a photographic optical path of said photographic lens 
behind .said photographic lens and a second position 
where said image pick-ep device is positioned out of 
said photographic optical path; and 
a mecrtanism for moving said image pick-up device 
between said first position aad said second position, 
wherein said moving mechanism moves said image 
pick-up device to said first position when said photo- 
graphic lens is moved from said retracted position to 
said photographing position, and wherein said moving 
mechanism moves said image pick-up device to said 
second position when said photographic lens is moved 
from said photographing position to said retracted 
position. * 
2. The digital camera according to claim 1, whereto said 



locating pin 67. 

After tbc power switch (not shown) of the camera shown 
in HG. 4 is turned otf, the zoom motor 116 rotates in the 
retracting direction to retract the lens barrels 103 and 104 At 



to said optical axis- 

3 The digital camera according lo claim 1, wherein said 
moving mechanism moves said image pick-up device from 
said first position to said second position before said pbo- 



retracting direction to retract the lens barrels liu ana iw n r rf cd osiUoQ 

the same time, the cam plate 123 shdes ,n the = ng * ^g^^^c^^x* 



Uii» ouiiiw uiiix, ' — «... r . 

direction This first turns tbc support plate 61 toward us 
retracted position lo move the image pick-up unit 21 out of 
the phulognohing optical path Alter the image pick-up unit 
21 moves off the photographing optical path, the rear barrel 



21 moves off ibe pftowgnpmns M ."T, u ™ " j (elrlclcd pos j,ion 

L04 moves inn <he position pnrno^y - 5 CdfeM came, 



4. The digital camera according to claim 3, wherein a rear 
end of .said photographic lens moves into a space previously 
occupied by said image pick-up device when said photo- 
graphic lens moves from said photographing position to LI 



image pick-up unit 21 Consequently, the rear cad of the rear 
barrel 104 or the rear leas group L2 moves rearwardly to a 
position close to the inner surface 13 of the camera body (see 
FIG 1(Q) 

As an be understood from the foregoing, according to the 3 u 
digital camera to which the present invention is applied, 
when tbc phulograohic lens retreats in the camera body, the 
image pick-up unit 21. which is positioned behind the 
photograohic lens, is moved out of the photographic optical 
path to secure the space behind the lens in which the rear end 55 
of the phonographic lens can further retreat It is therefore 
possible to reduce the thickness of the camera body, or 
lengthen the movable lens barrel in order to increase the 
zoom ratio. 

In each of the ttrst and second embodiments, although the GO 
image pick-up unit 21 is secured to the support plate (41 or 
61) which is pivoted about the shaft (43 ci 63) extending 
parallel to the optical axis 0 so as to move the image ptck-up 
unit 21 into and nut of tbc photographic optical path, the 
image pick-up unit 21 can be guided in a direction perpen- 55 
dicular to the optical axis so as to be driven lo linearly move 
into and oat of the photographic optical path 



The digital camera according to claim 1, wherein said 
moving mechanism comprises a support plate to which the 
image pick-up device is secured, said support plate being 
pivoted about a shaft secured to a body of said digital camera 
so that said image pick-up device is movable between said 
first position and said second position. 

5. Tbc digital camera according to claim 5, wherein said 
shaft extends parallel to said optical axis 

7 Tbc digital camera according to claim L, wherein said 
photographic lens comprises: 
a lens barrel movable along said optical axis between said 
retracted position and said photographing position; and 
a photographic optical system comprising a front lens 
group and a rear lens group, at least said rear lens group 
being supported by said movable lens barrel; 
wherein said moving mechanism further comprises an 
interlocking mechanism, provided between said image 
pick-up device and said movable lens barrel, for mov- 
ing said image pick-up device between said first posi- 
tion and said seennd position in association with the 
movement of said movable lens barrel between said 
photographing position and said rciracttd position 
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8. The digital camera acrording to claim S, wherein said 
moving mechanism fanner comprises a spring for continu- 
ously urging ^aid support plate in a direction UJ move said 
image pick-up device lo said first position 

9. Toe digital camera according to claim 5, wherein said 
photographic lens is a notor-drivec zoom Leas, said moving 
mechanism further comprises: 

a cam plate guided in a direction perpendicular to the 
optical axis, said cam plate being moved in association 
wita the movement of said photographic lens; and 

an interlocking mechanism, provided between said image 
pick-up device and said cam piate, for moving said 
image pick-up device between said liisx position aod 
said second position in association with (he movement 
at said cam plate. 

10 The digital camera according lo claim 9, further 
comprising: 

a zoom finder wEich varies a magnification thereof in 
association of the variation of a meal length of said 
photographic lens, said zoom Under comprising at least 
one movable lens group having a follower. 

wherein said cam plate comprises a cam slot in which said 
follower is Sited. 

11 The digital camera according to claim 10, amber 
comprising: 

a strobe which varies an angle of illumination thereat in 
association of said variation of said foal length of said 
photographic leas, said strobe comprising a movable 
light emitting unit having a second follower, 



15 



wherein said cam plate comprises a second cam slot in 

which said second follower is fitted. 
12 The digital camera according to claim 7, wherein said 
moving mechanism further comprises i support plate io 
which the image pick-up device is secured, said support 
olate being pivoted about a shaft secured lo a body of said 
digital camera so that said image pick-up device is movable 
between said first position aod said second position, 
wherein said interlocking mechanism comprises: 

a link bar pivoted about a shaft secured lo said camera 
body, one end of said link bar having a follower, the 
other cad of said link bar engaging with said support 
plate; and 

a cam groove formed on said movable lens barrel, said 
follower being fitted in said cam groove. 

13. A digital camera having a retractable photographic 
leas, comprising: 

an image pick-up device on which an object image is 
incused through said photographic lens; and 

a mechanism for positioning said image pick-up device in 
a photographic optical path of said photographic lens 
behind said photographic lens when a power switch of 
said tibial camera is turned ON, and for petitioning 
said image pick-up device out of said photographic 
optical path when said power switch is turned OFF. 

i d fngw) A camera comprising 

a plurality of optical e lements: and 
a , lens barrel movable aln np; an optical axis 
fr»^e ep and includin g a plurality nf photographic 
l ^jnr* and at least one position in which no, 
panto graph can be taken, and 

wherein when said iens hap-sl ' s one of 
sain; plurality of ohotogn pnic positions, all of said 
npjfr fll *|*rnent5 are positioned along flg optical axis, 
ar^ wh, ep said iens barrel is in y yd at least one 
n a tio n no ^ tnonoh can be taker, at least 

m Wfcxi dement of plurality of optical 

>u n ^ is ™»i'ioncd 0 <tt i nf the QPt ' cai ax . i5 ' and al 
least another optical elem ent of said plurality of 
p prjeal elements is positioned along the optical axis. 
y i irh that- at least a p ortion of said aj [easj one optical 
*\mm*nt and at (east 3 nomon of ?™d ™ i^st another 
o ptical gtement arc p ositioned alp™ a o|nne which is 
ggjqejailv Perpendicular £ "P"cai axis. 

15. (new) The camera a .TTH'PI ?ft c!aim ]4 » 

whrrrin ^aid at least nne optical demerit is an image 
pjek-uo device. 



1 6. ( new> 



The camera ^cording to claim 1 5. 



wherein said image aic frup device is a 
chanze-cou pled device. 

1 7. ( new> The camera according to claim K 

w herein said plurality of optical ele ments includes at 
one iena and an im ^- ofek-up device. 

IS. Tnew) The camera according to claim, \ L 

wherein said image pj c^uo device is a 
rhpr^-.minled device. 
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19 (new -> The caissa ^cording to 

id" jvhgrsin «id nlnnlifv r>f onM ^me"* 
;^i..h^ „n imane nirV ,ip dr-virP nnd n piuml.lv of 

tenses. 



20. [new) Thrurnry^"* {0cialrr 
io , vvhesifl ai d icaags pifiiaffl rfevicc ts a 

rWnr^-epuDigrf device, 



The camera nrenrffrtg to claim 



id fnriher corp priyng a finder configured to move 
in ^nriation w ^h movement of said barrel within 
^ id nlyralirv pf phpioqraphic positions, 

?2 fnew) Tho. camera ac rnrrfipq to claim 

id wherein sai l BiffiUS flf nhotoprnphic npsjrjops, 
comprises 3 zoom range 

23. fncw) A-.QfPff a conffriaM; 

3 fl *Uffl !' <v Qf i^ r jn M ejernen^ and 
^ frflrrei me "*^ 1 * * lnn q ™ 0Qtical 
^ fr foween *pH ^"ding a Phgantvoj 
phntnamnhic r ™i"""< and at \m\ HPC ppgWon in 

which no pho^ oranl 1 gan be takcp - qm * 

u^ffl n . when said ^rrei is in one of 
a id nlnraliiv pj nhnrngnmhin notions, all of said 
imping clem -*^ nre nositinnrd along Ihc opmj 

nnd \vhf » ajj feassi ia in aid at kasl mtc 

pn«nfinn in w hich no nhot0t"TmP fflll &S M c 11. 

nnc imag ine ?l^ CTt ° f 3airi ° jun * (itY ° f 
imping elem-™ k nositioned out of the optical 
n ri^ , and at \( ~*« anther imaging clement Qf sari 
plurality of i mnajno clemer'« ; « niwffinned along 
thr optical ar ", that nt '?TT f * P nrtion of said 
nT | eas t one im ^™ dement and flf lenff a PQrtmn 
nf said at nnother ; "™fVinrc dement are 
pinioned alp n" fl phne which is gcneTnUv 
pf»mendicu hT TO ^ hft nnticai axis ' 
id. [new} The camera a rrnrding r 0 ciatm 

71, wherein ^id 31 }e3SI or " Imaging fftemgn < tS an 

ixaags n- k - up devicg - 

2 5- ( ne w^ rnmera ac cording to claim 

id wherein s aid imnne ntcknin device is a 
rhnrrrf -coupled device, 

26. (new) gig «mera according 1Q giajm 

t-. ,wh»r»m ^id plurali ty TfinKi" 8 elements 
includes at li fffl ^ lens and an image nick-up 
device. 



Jnew} 



he gimera accprrjjnp to ctaim 



?fi wherein sa ,jti irflF™ nick ' un device is a 

23. ( ntKV \ The camera arrprrpng to claim 

Tj wherein a id P 1 "^ 1 ^ S £ ima ^ ng giernCTt3 
includes an irw r "'^-"P^ vic! * ' ind a 3iuniiN Q " 



The camera nrmnfling to claim 



lenses 
29. (newl 

n i wherein gajj image pjcj^ device is a 
r,har ^e^:ouD led device. 

30 fnewl The camera nccordtng to claim 

7 3 , further comprising a rl nder configured io move 
i p ^nciation with movetn ^* rtf ~ <w\ barTei witmn 
^i^ plurality of nhoLQgranhic position?. 

3 ] ; ( n ew) Jhe cnmern ? rcnrding to claim 

77 , wherein ^l'^ n iurar,rv » ' r P"9 IQgtaBhic o QS ^S 
^mprises a zoom range. 



